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(54) Record player 

(57) - This invention relates to a record player used 
for a disc jockey (DJ). and more particularly to a record 
player suitable for a so-called scratch performance 
operation by which a phonograph record is directly 
rotated in forward and reverse direction to output new 
artificial sound by fingering of an operator which is a 
kind of DJ performance pattern. 

In order to suppress the needle skip caused when 
forward ly/inversely rotating the phonograph record by 
the finger operation, the positional relationship between 
the record groove on the turntable and the supporting 
point P of the arm shaft is defined so as to suppress 
inward and outward component forces applied to the 
needlepoint of the cartridge as possible. Therefore, 
three points, i.e., a start point R arid an end point S of 
the record groove on a straight line B extending from the 
rotating shaft core C of the turntable in a radial pattern 
and a rotation center of a tone arm, namely, the sup- 
porting point P may form an isosceles triangle with the 
point P as an apex in a most preferable mode. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

[0001] The present invention relates to a record 
player used for, e.g., a disc jockey (which will be simply 
referred to as DJ hereinafter), and more particularly to a 
record player suitable for a so-called scratch perform- 10 
ance operation by which a phonograph record is directly 
rotated in forward and reverse directions to output 
sounds by fingering of an operator which is a kind of DJ 
performance pattern. 

75 

Description of the Prior Ar t ' 

[0002] Fig. 1 is an operation explanatory drawing 
showing an operation state of a scratch performance 
using a conventionally known record player. A record 20 
player 1 has been conventionally used as means for 
reproducing information recorded on a phonograph 
record. In recent years, however, a scratch performance 
for creating artificial novel sound information through a 
cartridge 9 by directly artificially carrying out for- 25 
ward/reverse rotation of a phonograph record 3 with fin- 
gertips has been performed as a DJ performance 
pattern. In this case, the record player is used as means 
for mixing the sound information from the record player 
with the counterpart from other various attached sound 30 
sources to create a novel world of sound sources. That 
is, the record player 1 is used as if it is a single musical 
instrument. 

[0003] Figs. 2(A) and (B) are operation explanately 
drawings when using a prior art record player 1 for HiFi 35 
audio as such a scratch performance. Fig. 2(A) shows 
the operation when forwardly rotating a phonograph 
record 3 mounted on a turntable 2, and Fig. 2(B) illus- 
trates the operation when inversely rotating the same. In 
these drawings, a direction of a needle pressure (stylus 40 
force) applied to a needlepoint 10 of each cartridge 9 is 
shown by a vector. Further, a tone arm 5 is made up of 
an arm shaft 6 and the cartridge 9. 
[0004] Since the record player 1 which is widely 
used for DJ for the present has been essentially devel- 45 
oped for the HiFi audio, it is designed in such a manner 
that the acousticity becomes optimum when used with 
the forward rotation in Fig. 2(A). Therefore, the arm 
shaft 6 of the tone arm 5 is held so as to be capable of 
swiveling in the horizontal direction by a vertical rotating so 
shaft core (supporting point, rotating axis) P provided to 
a pivot portion 8 and the arm shaft 6 is curved in the 
form of S. That is. an offset angle a (it is generally 21 .4- 
) is formed between an axial line direction 6' of the arm 
shaft 6 and an axial direction 9* of the cartridge 9 to 55 
inwardly bend the cartridge 9 so that a tracking error is 
compensated. Further, the arm shaft 6 is elongated to 
the side of the supporting point P and a needle pressure 
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adjuster 7 is provided to the elongation so that repro- 
duction is carried out with the optimum needle pressure. 
[0005] In case of the DJ scratch performance, how- 
ever, both a rotational speed number of revolutions and 
a direction of rotation arbitrarily vary as shown in Figs. 
2(A) and (B). At that time, the force applied to the nee- 
dlepoint 10 of the cartridge 9 becomes a force F in the 
tangential direction in the forward rotation as shown in 
Fig. 2(A) while the same becomes a force F' in a tan- 
gential direction in the reverse direction as shown in Fig. 
2(B). In regard to magnitudes of the respective forces F 
and F\ these forces can be divided into component 
forces F 2 and F' 2 in the X-axis direction which are 
respectively straight lines connecting the supporting 
point P and the needlepoint 10 and the counterparts 
and F'-j in the Y-axis direction which are vertical to the 
former forces. 

[0006] In case of the forward rotation, a needle 
pressure F-| along the internal diameter direction of the 
phonograph record 3 is constantly applied to the nee- 
dlepoint 10 during tracking as shown in Fig. 2(A). Fur- 
ther, in case of the reverse rotation, a needle pressure 
F^ in the external diameter direction which is com- 
pletely opposed to the former is applied. Therefore, 
when the phonograph record 3 is rotated in the for- 
ward/reverse direction in the scratch performance, the 
forces F 1 and F'j in the directions of the internal and 
external diameters are repeatedly applied to the needle- 
point 10. When these forces Fj and F*-, become large 
and exceed a given frictional force to jut out from a 
record groove, the needlepoint 10 skips from the groove 
and a so-called "needle skip phenomenon" occurs. In 
this case, a turbulence is generated in an output sound, 
which makes an audience uncomfortable. 
[0007] Thus, despite of the recent increase in 
number of DJ performance wishers, the performance 
technique requiring the considerable skills is needed for 
changing between the forward rotation and the reverse 
rotation of the phonograph record 3 at high speed while 
preventing the needle skip from occurring. Accordingly, 
a number of performers is not increased in spite of a sig- 
nificant number of performance wishers. Naturally, this 
is also responsible for limiting pervasion of sound asso- 
ciated devices used together with the record player 1. 

SUMMARY OF THE INVENTION 

[0008] In view of the above-described problems, it 
is an object of the present invention to provide a record 
player which can avoid a needle skip phenomenon by 
suppressing inward and outward component forces 
applied to a needlepoint of a cartridge as possible when 
rapidly changing a rotating direction of a phonograph 
record to a forward direction and a reverse direction by 
a scratch performance operation and which can be sat- 
isfactorily used by an unskilled performer without being 
restricted to a practiced hand. 

[0009] According to the present invention, the 
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object can be attained by a record player for a disc 
jockey which can be adapted to a scratch performance 
operation for outputting a sound by directly rotating a 
phonograph, record in forward and reverse directions by 
a finger operation of an operator, comprising: a turnta- 5 
ble driven to rotate around a rotating shaft core C; an 
arm shaft which is supported so as to be capable of 
swiveling in a horizontal direction around a rotating shaft 
core P positioned outside the turntable and which is 
positioned on a straight line connecting the" rotating 1C 
shaft core P and a needle tracking a record groove of a 
phonograph record as viewed from a plane; and a car- 
tridge which is held at a swiveling end of the arm shaft 
and detects a sound signal by the needle tracking the 
record groove of the phonograph record, the rotating 15 
shaft core P of the arm shaft being positioned on a 
straight line orthogonal to a straight line running through 
the rotating shaft core C of the turntable in the vicinity of 
the midpoint of an effective width a^a 2 of the record 
groove. 

* 20 

[0010] According to the present invention, in order 
to suppress the needle skip caused when for- 
^ wardly/inversely rotating the phonograph record by the 
'finger operation, the positional relationship between the 
record groove on the turntable and the supporting point 25 
P of the arm shaft is defined so as to suppress inward 
and outward component forces applied to the needle- 
point of the cartridge as possible. Therefore, three 
points, i.e., a start point R and an end point S of the 
record groove on a straight line B extending from the 30 
rotating shaft core C of the turntable in a radial pattern 
and a rotation center of a tone arm (rotating shaft core), 
namely, the supporting point P may form an isosceles 
triangle with the point P as an apex in a most preferable 
mode for embodying the present invention in theory. 35 
Further, when a straight line PQ connecting an intersec- 
tion Q and the supporting point P is positioned on a 
straight line which extends through the intersection Q 
and is orthogonal to the straight line B or on a parallel 
line close to this straight line, the supporting point P may 40 
be arranged adjacent to or apart from the turntable. 
[0011] A sliding sheet is intervened between the 
phonograph record and the turntable so that only the 
phonograph record can be inversely rotated by using 
fingertips while rotating the turntable in the forward 45 
direction with a fixed rotational speed. At this time, the 
phonograph record can be slid on the sliding sheet or 
the phonograph record and the sliding sheet can be slid 
on the turntable. It is to be noted that both the phono- 
graph record and the turntable may be rotated in the so 
reverse direction by using the fingertips. 
[0012] When the rotating shaft core P of the arm 
shaft is positioned on a straight line which is orthogonal 
to. the straight line B running through the rotating shaft 
core C of the turntable and which runs between points 
a 3 and a 4 for dividing the effective width a^a 2 of the 
record groove into substantially quarters together with 
the intermediate point Q. the sufficient advantage can 



be obtained. 

[0013] The rotating shaft core P of the arm shaft 
may be determined as follows. That is. the rotating shaft 
core P is determined on a straight line, which runs 
through the intersection Q of a first virtual circle W hav- 
ing a distance R 0 from the rotating shaft core C of the 
turntable to the intermediate point Q of the effective 
width a^a 2 as a radius and a second virtual circle D hav- 
ing a distance D 0 between the respective rotating shaft 
cores C and P of the turntable and the arm shaft as a 
diameter, and which is orthogonal to the straight line B 
running through the rotating shaft core C of the turnta- 
ble. 

[0014] Most preferably, the start point R and the end 
point S of the record groove on the straight line B and 
the rotating shaft core P form an isosceles triangle with 
the rotating shaft core P as an apex. It is preferable that 
the rotating shaft .core P is distanced away from the 
intersection Q as far as possible. In other words, the 
arm shaft is sufficiently lengthened. By doing so. the 
tracking error can be minimized at the start and end 
points R and S of the record groove. Extending the arm 
shaft toward the rotating shaft core P and providing a 
needle pressure adjuster on the extended portion can 
be favorable for adjusting the needle pressure. 
[0015] In addition, when a horizontal rotating shaft 
core Pv allowing the arm shaft to rotate in the vertical 
direction is provided at a position above the top surface 
of the phonograph record, the needle pressure during 
the reverse rotation of the phonograph record can be 
larger than that during the forward rotation as will be 
described later, thereby further enhancing the efficacy 
for avoiding the needle skip during the reverse rotation. 
Incidentally, the needle pressure during the reverse 
rotation can be further increased as the distance from 
the needlepoint to the rotating shaft core Pv becomes 
smaller, namely, the length of the arm shaft becomes 
smaller. On the other hand, it is desirable to set the 
rotating shaft core P allowing the horizontal rotation 
away from the turntable as far as possible. In order to 
satisfy these requirements, therefore, the horizontal 
rotating shaft core Pv allowing the vertical swivefing can 
be biased toward the cartridge away from the vertical . 
rotating shaft core P allowing the horizontal swiveling. 
[0016] Moreover, the needle pressure adjuster may 
be a dead weight whose center of gravity is positioned 
below the rotating shaft core Pv. In such a case, since 
both the needlepoint and (the center of gravity of) the 
dead weight provided on the both sides of the rotating 
shaft core Pv are positioned below the rotating shaft 
core Pv, a balance can be kept in the form of a needle 
thread take up (balancing toy). Therefore, although a 
side force applied to the needlepoint acts so as to oscil- 
late the dead weight' in the right-and-left direction (direc- 
tion orthogonal to the arm shaft), this oscillation can be 
suppressed by a weight of the dead weight. Conse- 
quently the side force generated to the needlepoint 
when changing the forward/reverse rotation can be sup- 
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pressed, thereby further enhancing the effect for avoid- 
ing the needle skip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0017] 

Fig. 1 is an operation explanatory drawing showing 
an embodiment of a DJ performance using a prior 
art record player for HiFi audio; 10 
Fig. 2 is operation explanatory drawings of the prior 
art record player; 

Fig. 3 is structure explanatory drawings showing 

record players according to a first embodiment; 

Fig. 4 is a layout explanatory drawing of a turntable is 

and a tone arm in the first embodiment; 

Fig. 5 is a conceptual layout drawing showing 

another embodiment according to the present 

invention; 

Fig. 6 is a view for explaining still another embodi- -20 
ment; 

Fig. 7 is a view showing a comparative example; 
and 

Fig. 8 is views explaining still another embodiment. 

25 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0018] Fig. 3 is explanatory drawings showing a lay- 
out and an operation state of a turntable 2 and a tone 30 
arm 5 in a record player 1 according to the present 
invention. Fig. 3A illustrates a state where the tone arm 
5 is positioned at a start point R of a record groove 3'; 
Fig. 3B, a state where the tone arm 5 is positioned at a 
substantial intermediate point Q of the record groove; 35 
and Fig. 3C, a state where the tone arm 5 is positioned 
at an end point S of the record groove. In these draw- 
ings, a force acting on a needle point 10 during forward 
rotating (indicated by a solid line arrow) of the turntable 
2 is indicated by a solid line and a force acting on the 40 
needlepoint 10 during reverse rotation (indicated by a 
broken line arrow) is represented by a broken line in the 
form of vectors. 

[0019] In the record player 1 according to this 
embodiment, the respective functions of the turntable 2. ^5 
the tone arm 5. a needle pressure adjuster 7. a car- 
tridge 9. the needlepoint 10 and others are substantially 
equal to those in the player for HiFi audio, but there are 
characteristic differences in structure between them. 
[0020] As compared with the player for HiFi audio, a 50 
first difference of the record player 1 according to the 
present invention lies in the structure of the tone arm 5 
and the relative positional relationship between the tone 
arm 5 and the turntable 2 as apparent from Figs. 2 and 
3. A second difference lies in that a sliding sheet or a 
sliding mat 2* having a small friction coefficient is pro- 
vided between the turntable 2 and a phonograph record 
3. A fixing mat which consists of a rubber material hav- 



ing a large friction coefficient for causing no slip 
between these members is provided in the prior art, but 
the sliding sheet or mat is provided in the DJ record 
player 1 in order to positively rotate the phonograph 
record 3 in the forward/ reverse direction by a finger 
operation. 

[0021] The present invention is to define the struc- 
ture of the tone arm 5 and the relative positional rela- 
tionship between the tone arm 5 and the turntable 1 
described above. That is, the tone arm 5 shown in the 
respective drawings of Fig. 3 is pivoted and supported 
in such a manner that the arm shaft 6 can rotate in the 
horizontal direction around a supporting point (rotating 
shaft core) P provided on a pivot portion 8. The arm 
shaft 6 is extended above the record groove 3' and the 
cartridge 9 is fixed to its one end (swiveling end). Fur- 
ther, the other end of the arm shaft 6 is extended from 
the supporting point P, and a needle pressure adjuster 7 
composed of a dead weight for adjusting a needle pres- 
sure of a needlepoint 10 of the cartridge 9 is provided to 
this extended portion. 

[0022] Here, the arm shaft 6 is not curved in the 
form of S as in the prior art. but it is linear. In addition, as 
different from the example shown in Fig. 2, an offset 
angle a between an axial line direction 6' of the arm 
shaft 6 and an axial direction 9' of the cartridge 9 is zero 
as viewed from a plane. Therefore, the axial direction 9' 
of the cartridge 9 is matched with the axial line direction 
6' of the arm shaft 6, and the tone arm 5 has a linear 
straight structure as viewed from a plane. Moreover, the 
arm shaft 6 has a pipe-like form and has a sufficient 
rigidity. For example, when the arm shaft 6 has a douhle 
structure consisting of an aluminum pipe and a brass 
pipe, propagation of unnecessary vibrations can be 
suppressed and a howling resisting performance can be 
improved. 

[0023] When the phonograph record 3 rotates in the 
forward direction, a force (frictional force) f R is added to 
the needlepoint 10 in a tangential direction of a point R 
at a position of a start point R of the record groove 3* as 
shown in Fig. 3(A). This tangential direction has an 
angle difference with the axial line direction of the 
arm shaft 6. i.e., an X-axis direction. A component force 
fR2 in the X-axis direction and an inward component 
force f R1 in a direction vertical to the former, i.e.. an Y- 
axis direction are generated by the force f R1 . As shown 
in Fig. 3(B). when the needlepoint 10 is positioned at the 
substantial intermediate point Q of the effective width of 
the record groove 3', the force f Q is generated. Since the 
supporting point P of the arm shaft 6 is arranged on the 
tangential line of the groove 3'. the component force in 
the Y-axis direction which is vertical to the arm shaft 6 is 
zero. Further, as shown in Fig. 3(C). when the needle- 
point 10 is positioned at the end point S of the groove 3'. 
the force f s is added to the tangential direction. An angle 
difference B 2 is generated between the direction of the 
added force and the X-axis direction of the arm shaft 6 
so that a component force f S2 in the X-axis direction and 
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an outward component force f s1 in the Y-axis direction 
vertical to the former are produced. 
[0024J Additionally, when the phonograph record 3 
is rotated in the reverse direction, the direction and the 
magnitude of the force applied to the needlepoint 10 of 
the cartridge 9 and the respective component forces are 
reversed from those in the above-described forward 
rotation as shown in each of Figs. 3(A). 3(B) and 3(C). 
and vectors indicated by the broken lines in the respec- 
tive drawings can be obtained. As apparent from each 
drawing, the component forces in the Y-axis direction 
vertical to the arm shaft 6 become f R1 and f s1 indicated 
by the solid lines during the forward rotation and 
become f R1 and f si indicated by the broken lines dur- 
ing the reverse rotation, and they appear in the direc- 
tions opposed to each other. However, when comparing 
the respective component forces with those obtained by 
using a conventional tone arm for HiFi audio (see Fig. 
2), the magnitude of the component forces according to 
this embodiment is reduced by half or more. 
[0025] In other words, in the record player 1 accord- 
ing to the present invention, the angle difference 
between the tangential direction of the record groove 3' 
and the axial line direction of the arm shaft 6 can be 
suppressed to 0 t or 0 2 which is considerably smaller 
than % in the prior art. In particular, this angle difference 
becomes substantially zero around the central "position 
Q in the substantial effective width of the record groove 
3'. It is thus possible to nearly completely prevent the 
inward and outward component forces acting on the 
tone arm 5 itself during the forward rotation and the • 
reverse rotation from being increased. That is. the 
respective vector forces f R1 , f R1 , f s1 and f s1 can be suf- 
ficiently small. Accordingly, each vector force can not 
have a magnitude as large as the inward and outward 
vectors and P t applied to the arm shaft 6 of the con- 
ventional tone arm 5 have. The needle skip phenome- 
non can be thus extremely effectively avoided. 
[0026] Fig. 4 is an enlarged view for explaining the 
positional relationship between the tone arm 5 and the 
turntable 2 in detail. In the present invention, the start 
point R, the intermediate point Q and the end point S of 
the record groove 3' can be defined on the record center 
line B in the radial direction which runs through the 
rotating shaft core C of the turntable 2. Additionally, the 
tone arm 5 is positioned in such a manner that the tan- 
gential direction of the record groove 3* and the axial 
line direction of the arm shaft 6 coincide with each other 
at the intermediate point Q as viewed from a plane. The 
record center line B therefore becomes orthogonal to 
the axial line direction of the arm shaft 6 at the interme- 
diate point Q. This means that the intermediate point Q 
is provided on a circumference of a virtual circle (sec- 
ond virtual circle) D having a distance D 0 between the 
rotating shaft cores C and P of the turntable 2 and the 
tone arm 5 as a diameter. 

[0027] That is. the intermediate point Q implies an 
intermediate point dividing a distance a,a 2 of the effec- 



tive width L 0 of the record groove 3' into halves {L^L 2 
= L 0 /2), and hence a radius R 0 from the rotating shaft 
core C of the turn table 2 to the center point of the effec- 
tive width is a quantity which can be univocally deter- 
5 mined. An intersection Q of a first virtual circle W having 
a distance R 0 from the rotating shaft core C of the turn- 
table 2 as a radius and a second virtual circle D having 
a distance D 0 between the above-mentioned rotating 
shaft cores C and P as a diameter becomes trie inter- 
w mediate point Q. Therefore, when the arm shaft 6 of the 
tone arm 5 is arranged on a straight line PQ running 
through the supporting point P of the pivot portion 8 of 
the tone arm 5 or on its elongation, the angle difference 
between the tangential direction of the record groove 3' 
75 and the axiai line direction of the arm shaft 6 can be 
constantly suppressed to zero in the vicinity of the 
center of the record groove 3'. As illustrated in Fig. 3(B). 
this means that the inward and outward component 
forces applied to the tip of the arm shaft 6 become sub- 
20 stantially zero at and around the intermediate point Q. 
[0028] It is to be noted that slight forces in the direc- 
tions-opposed to each other are applied to the tip of the 
arm shaft 6 of the tone arm 5 at the start point R and the 
end point S of the record groove 3*. In order to further 
25 reduce the magnitudes of these component forces, the 
position of the virtual supporting point P of the tone arm 
5 can be set sufficiently away from the position of the 
intermediate point Q of the groove. That is. the position 
of the supporting point P can be set .away in such a 
30 manner that < P 2 < P 3 is satisfied. 

[0029] There has been disclosed an example in 
which the angle difference between the tangential direc- 
tion and the axial line direction of the tone arm 5 at the 
intermediate point Q of the record groove 3' is zero 
35 when selecting the relative position of the tone arm 5 
with respect to the turntable 2 in the record player 1 
according to this embodiment. However, the present 
applicant examined the state of occurrence of the nee- 
dle skip phenomenon when the tone arm 5 is arranged 
JO at a position to which the straight line PQ is moved in 
parallel by inward and outward eccentricity from the 
intermediate point Q of the record groove 3'. 
[0030] Consequently, as shown in Fig. 4. it has 
been confirmed that the needle skip phenomenon can 
45 be suppressed at a considerable rate in a region of a 
central effective width a^ ranging from a point a3 to a 
point a4 on a record center line obtained by dividing the 
effective width a^a 2 of the record groove 3' on the record 
center line B running through the rotating shaft core C 
so into substantially quarters in the radial direction. That is. 
in a region between a parallel line P'Q' running through 
the point a 3 and a parallel line P"Q" running through the 
point a 4 , an experimentation was conducted by moving 
the pivot portion 8 of the tone arm 5 so as to move the 
55 position of the supporting point P on a parallel line B'B' 
parallel to the record center line B. As a result, it was 
revealed that the needle skip phenomenon can be nota- 
bly effectively avoided with respect to the operation for 
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the scratch performance by providing the straight type 
arm shaft 6 in parallel to the above-described straight 
line PQ when the supporting point P is in the region 
between the P' and the P'\ 

[0031] It is to be noted that the arm shaft 6 of the 5 
tone arm 5 may be desirably sufficiently lengthened to 
be away from the supporting shaft P if it is provided on 
the straight line PQ or its elongation as shown in Fig. 5. 
Further, as to the position of the needle 10. it may be 
biased on the elongation on the Q side to some degree w 
on the contrary. For example, there is disclosed the 
embodiment shown in Fig. 3 where the needlepoint 10 
of the cartridge 9 is biased on an elongation of the 
straight line PQ connecting the intersection Q and the 
supporting point P on the intersection Q side to a cer- 15 
tain extent. Therefore, the scope of the present inven- 
tion can include an arbitrary modification in such a 
range as that a person skilled in the art can readily 
invent based on the technical consciousness described 
in "WHAT IS CLAIMED IS." 20 

Another Embodiment 

[0032] Fig. 6 is a view for explaining another 
embodiment, and Fig. 7 is a view for explaining a com- 25 
parative example. Description has been given as to the 
position of the vertical rotating shaft core P allowing the 
horizontal swiveling of the arm shaft 6 in the embodi- 
ment illustrated in Figs. 3 to 5. The actual tone arm 5 
however also swivels in the up-and-down direction. In 30 
this embodiment, the effect of the embodiment illus- 
trated in Figs. 3 to 5 can be further enhanced by appro- 
priately setting the position of the horizontal rotating 
shaft core Pv allowing the swiveling in the up-and-down 
direction. That is, the position of the rotating shaft core 35 
Pv is set above the needlepoint 10. 
[0033] Referring to Fig. 6, it is assumed that a load 
applied to the needlepoint 10. i.e., a load applied to the 
phonograph record 3 when the phonograph record 3 
remains stationary is determined as mg. To the pivot jo 
portion 8 of the arm shaft 6 are provided the rotating 
shaft core P allowing the horizontal swiveling of the arm 
shaft 6 and the rotating shaft core Pv for allowing the 
vertical swiveling of the same. 

[0034] In this embodiment, the rotating shaft core 45 
Pv is biased toward the cartridge 9 away from P. Fur- 
ther, the rotating shaft core Pv is upwardly biased by \y 
above the height of the needlepoint 10. namely, the 
height of a top surface of the phonograph record 3. 
[0035] In this case, when the phonograph record 3 so 
is rotated in the forward/reverse direction, a positive f no- 
tional force F F and a negative frictional force F R act on 
the needlepoint 10 in the horizontal direction. These 
forces have the same magnitude and opposed direc- 
tions. Since the directions of the forces F F and F R are 
biased by \ } with respect to the rotating shaft core Pv. 
turning forces around the rotating shaft core Pv. i.e.. two 
types of torque T F and T R are generated to the arm 



shaft 6. Here. T F = F F l 1 and T R = F R l 1 . 
[0036] The two types of torque T F and T R cause 
vertical forces F F l-,/L and Fr^/L to be applied to the 
needlepoint 10. Here. L means a distance from the nee- 
dlepoint 10 to the rotating shaft core Pv. Therefore, a 
force f F = mg - Fplj/L is downwardly applied to the 
needlepoint 10 during the forward rotation. Similarly, a 
force f R = mg + F R I ,/L is downwardly applied to the 
needlepoint 10 during the reverse rotation. 
[0037] Since the needle pressure adjuster (dead 
weight) is usually set in such a manner that the needle 
pressure f F becomes an appropriate value during the 
forward rotation, the needle pressure f R during the 
reverse rotation becomes larger than the needle pres- 
sure fp by (F R + F F )l -,/L . Thus, the needle skip during 
the reverse rotation can be avoided and the appropriate 
set needle pressure f F can be obtained during the for- 
ward rotation. Further, since the two types of torque T F 
and T R become zero when the rotating shaft core Pv is 
set to a height equal to that of the needlepoint 10. 
f F = mg and f R = mg can be obtained, and the needle 
pressures during the forward and reverse rotations can 
be equal, which is more preferable. 
[0038] Here, the advantage of this embodiment is 
compared with that of the comparative example shown 
in Fig. 7. In the example illustrated in Fig. 7, the rotating 
shaft core Pv for allowing the vertical swiveling of the 
arm shaft 6 is positioned below the needlepoint 1 0 by l 2 . 
In this case, the directions of the two types of torque T F 
and T R during the forward /reverse rotation are opposed 
to those depicted in Fig. 6. Therefore, the needle pres- 
sure becomes f F = mg + F F l 2 /L during the forward 
rotation and becomes f R -mg-F R l 2 /L during the 
reverse rotation. When the needle pressure during the 
forward rotation is set to an appropriate value, the nee- 
dle pressure during the reverse rotation is reduced by 
-(F F +F R ) I 2 /L . it can be thus understood that the nee- 
dle pressure during the reverse rotation is reduced and 
the needle skip tends to easily occur. 

Still Another Embodiment 

[0039] Fig. 8 is a view for explaining still another 
embodiment. Fig. 8(A) is a side view; (B), a type draw- 
ing thereof; and (C). an elevation view of the arm shaft 
6 as seen from the cartridge side. In this embodiment, a 
dead weight 7A is provided to an elongation of the arm 
shaft 6 on the side of the rotating shaft core Pv. Here, 
the rotating shaft core Pv is arranged at a position 
higher than the needlepoint 10 by ^ as similar to the 
embodiment illustrated in Fig. 6. Further, the dead 
weight 7A is biased to be lower than the rotating shaft 
core Pv. The dead weight 7A is set to have the same 
height as the needlepoint 10 in this embodiment. 
[0040] With such an arrangement, it is possible to 
keep a balance in the form of a needle thread take up 
(balancing toy) as shown in Fig. 8(B). That is because 
both the needle pressure f applied to the needlepoint 10 
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and the dead weight 7 A are lower than the rotating shaft 
core Pv. In this case, if the inside force fj or the outside 
force f 0 act on the needlepoint 10 as shown in Fig. 8(C), 
these forces fj and f c are applied in a direction for twist- 
ing the arm shaft 6. Provision of the. dead weight 7 A 
however suppresses vibrations in such a direction for 
twisting the arm shaft 6. Accordingly, the twist caused 
due to the inside component force or the outside com- 
ponent force described in connection with Fig. 3 can be 
suppressed, thereby avoiding the needle skip. That is. 
the needle skip can be further assuredly prevented by 
combining the embodiment shown in Fig. 8 with the 
embodiment illustrated in Figs. 3 to 5 or that depicted in 
Fig. 6. 

[0041] Since the present invention has such a 
structure as that the record player itself can suppress 
the needle skip phenomenon in advance even if the 
rotation of the phonograph record is frequently and 
drastically changed to the forward direction or the 
reverse direction by the scratch performance which is a 
DJ performance pattern using the record player, even a 
beginner having no level of skill can attain the satisfac- 
tory DJ performance as in the prior art. Accordingly, it is 
possible to gain the DJ performance population. 

Claims 

1. A record player adapted to a scratch performance 
operation for outputting a sound by directly rotating 
a phonograph record in a forward direction and a 
reverse direction by a finger operation of an opera- 
tor, comprising: 



record. 



w 



15 



20 



5. 



25 



30 



2. 



a turntable driven to rotate around a rotating 
shaft core C; 

an arm shaft which is supported so as to be 
capable of horizontally swiveling around a 
rotating shaft core P positioned outside said 
turntable and which is positioned on a straight 
line connecting said rotating shaft core P and a 
needle for tracking a record groove of said pho- 
nograph record as viewed from a plane; and 
a cartridge which is held at a swiveling end of 
said arm shaft and detects a sound signal by 
said needle for tracking said record groove of 
said phonograph record. 

said rotating shaft core P of said arm shaft 
being positioned on a straight line orthogonal 
to a straight line running through said rotating 
shaft core C of said turntable in the vicinity of a 
midpoint of an effective width a^a 2 of said 
record groove. 

A record player according to claim 1. further com- 
prising a sliding sheet which is provided between 
said phonograph record and said turntable and has 
a small friction coefficient at least on one side to 
facilitate the reverse rotation of said phonograph 
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A record player according to claim 1 or 2. wherein 
said rotating shaft core P of said arm shaft is posi- 
tioned on a straight line which is orthogonal to a 
straight line B running through said rotating shaft 
core C of said turntable and which runs through an 
intermediate point Q of said effective width a,a 2 of 
said record groove. 

A record player according to claim 1 or 2. wherein 
said rotating shaft core P of said arm shaft is posi- 
tioned on a straight line which is orthogonal to said 
straight line B running through said rotating shaft 
core C of said turntable and which runs between 
two point a 3 and a 4 for dividing said effective width 
a^ of said record groove together with said inter- 
mediate point Q into substantially quarters in the 
radial direction. 

A record player according to claim 1. wherein said 
rotating shaft core P of said arm shaft is positioned 
on a straight line which runs through an intersection 
Q of a first virtual circle W having a distance R 0 
from said rotating shaft core C of said turntable to a 
substantial intermediate point Q in said effective 
width a,a 2 of said record groove as a radius and a 
second virtual circle D having a distance D 0 
between the respective rotating shaft cores C and P 
of said turntable and said arm shaft as a diameter 
and which is orthogonal to said straight line B run- 
ning through said rotating shaft core C of said turn- 
table. 

A record player according to any of claims 1 to 3 
and 5. wherein a start point R and an end point S of 
said record groove on said straight line B running 
through said rotating shaft core C of said turntable 
and said rotating shaft core P of said arm shaft form 
an isosceles .triangle with said rotating shaft core P 
as an apex. 

A record player according to any of claims 1 to 6. 
wherein said rotating shaft core P of said arm shaft 
is provided at a position sufficiently apart from said 
intersection Q. 

A record player according to any of claims 1 to 7. 
wherein said arm shaft is elongated' on the side of 
said rotating shaft core P and a needle pressure 
adjuster for adjusting a needle pressure of a needle 
is provided to the elongation. 

A record player according to any of claims 1 to 8. 
wherein a rotating shaft core Pv for allowing vertical 
swiveling of said arm shaft is provided at a position 
higher than a top face of said phonograph record. 
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10. A record player according to claim 9. wherein said 
rotating shaft core Pv for allowing the vertical 
swiveling of said arm shaft is biased to the side of a 
cartridge away from a rotating shaft core P for 
allowing horizontal swiveling. . 5 

11. A record player according to claim 9 or 10, wherein 
said arm shaft is elongated to the side opposed to 
said cartridge from said horizontal rotating shaft 
core P and a needle pressure adjusting dead w 
weight whose center of gravity is positioned to be 
lower than said vertical rotating shaft core Pv is pro- 
vided to the elongation. 
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FIG.2(A) 




FIG.2(B) 
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FIG.3(A) 



FIG.3(B) 



FIG.3(C) 
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